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—Rafael Lozano-Hemmer, page 13 


The Trace, by Rafael 
Lozano-Hemmer and 
Will Bauer. 
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From the Editor 


Eduardo Kac 


Assistant Professor of New Media 
Department of Art 
University of Kentucky 


his issue of Ylem is composed of articles that capture some of the key directions and concerns 

of telepresence art, on aesthetic, technical, and theoretical levels. The word “telepresence” 
Started to circulate widely in science in the early 1980s, primarily in reference to telerobotics. By 
the end of the same decade it was also employed in reference to artworks that explored telero- 
botics as a new art medium’. Almost ten years have passed since then and currently, as we might 
have expected, the field of telepresence art is becoming larger and more complex. What is the 
specificity of telepresence art, and how substantially different is it from telecommunications art in 
general? This is a question | am often asked, one which | hope can be partially anoles collec- 
tively by the authors in this issue. 


To understand the origins of telepresence art, first we need to look at the general introduction 
of actual telecommunications media in art by 1960s conceptual artists (primarily telephone and 
fax), often to create installations, performances, and other propositions typical of the period. In 
the 1970s and early 1980s, telecommunications art evolved into a more mature and independent 
art form, and became the focus of many artists worldwide”. While in some cases artists used local 
cable television and satellite links, oscillating between unidirectional broadcasts and bi-directional 
experiments, in many other instances artists coupled their desire for networking—already present 
in mail art, for example—with the unique, real-time possibilities of electronic media. The first 
commercially available videophone and slow-scan television products were particularly important 
at that stage. In the late 1970s, but particularly in the early 1980s, the incipient hybridization of 
analog telecommunications media with digital technologies gave birth to the field of telematics, 
expanding dramatically the horizon of possibilities for artists. National videotext projects, which 
enabled individuals to access remote databases with a graphical interface over regular phone 
lines, and international time-sharing systems, which allowed multiple individuals to be on-line 
simultaneously, were some of the first telematic frontiers. 


Telepresence art branches out of this context, to merge the virtual quality of telematic space 
with the hardscape of physical environments—that is the basic premise of telepresence art. 
Whereas telepresence art was originally developed as an investigation of the unique aesthetic pos- 
sibilities of telerobotics, today artists from different backgrounds contribute their own ideas and 
perceptions about the problem of remote presence in art—which is precisely the focus of the pre- 
sent issue. Ken Goldberg contributes with a description of his Telegarden, in which he coupled 
telerobotics and the Web to enable the remote creation of a garden. My own article describes the 
Telepresence Garment, a piece with which | reflect on how technology envelops and subjugate 
the body and isolates it from the environment. Rafael Lozano-Hemmer writes about The Trace, a 
piece that problematizes the notion of telembodyment, while Nina Sobell and Emily Hartzell 
explain the ideas behind their VirtuAlice, a work linking a wheelchair and a remote-controlled 
video camera to the Web. Michael Rodemer reflects on his About now in Chicago; about here, 
now, in which he proposed to transmit and create wind parameters at a distance. Complementing 
and expanding upon the artist’s articles, hardware designer Ed Bennett draws our attention to 
present technical horizons for telepresence art, specifically from the point of view of software, 
and media critic and writer Peter Lunenfeld considers the problem of scale and reference as they 
relate to the frontier between physicality and virtuality. 


In their brevity, these articles offer the reader a solid introduction to some of the most fascinat- 
ing issues in contemporary electronic art, particularly as they relate to the emerging field of 
telepresence art. 


1 - For a discussion of the inception of telepresence art, see my “Ornitorrinco: Exploring telepresence and 
remote sensing”, Leonardo, Vol. 24, No. 2, 1991, p. 233; and my “Towards Telepresence Art”, Interface, Vol. 
4, No. 2, November 1992, Advanced Computing Center for the Arts and Design, The Ohio State University, 
1992, pgs. 2-4. . 

2 - For related discussion, see my “Aspects of the aesthetics of telecommunications”, Siggraph Visual 
Proceedings, John Grimes and Gray Lorig, editors, Association for Computing Machinery, New York, 1992, 
pgs. 47-57. 


irs! 


The Pathfinder Mission 
Wednesday, September 10, 7:30 PM 
McBean Theater, The Exploratorium 


3601 Lyon St., San Francisco 


(Although the Exploratorium is closed officially that night, 
the side door will be open—follow the signs.) 


Dr. Chris McKay is a planetary scientist with the 
Space Science Division of NASA Ames. His current 
research focuses on the evolution of the solar system 
and the origin of life. He is currently involved in stud- 
ies of Mars using data from the Pathfinder rover mis- 
sion and, soon, from the Mars Global Surveyor. He is 
also actively involved in planning for future Mars rover 
missions and human exploration. Chris has been 
involved with polar research since 1980, traveling to 
the Antarctic dry valleys and more recently to the 
Siberian and Canadian Arctic to conduct research in 
these Mars-like environments. , 


We will also show how artists have been inspired by 
manned space explorations, principally Joel Hagen. 


Organizing an Yiem Exhibition 


If you organize a show with several Ylem artists 
where the art is related to either technology or sci- 
ence, and is presented and promoted in a profession- 
al manner, then Ylem can help you by sending you 
information about Ylem to go in your publicity pack- 
ets. If you are in the San Francisco Bay Area, Ylem 
can share: 


° an up-to-date list of galleries 
e an up-to-date media list 


e printers who do postcard invitations at a good 
price. 


Contact: 


Trudy Myrrh Reagan 

967 Moreno 

Palo Alto, CA 94303 USA 
(415) 856-9593 
<trudymyrrh@aol.com> 


Listing your Events 


Please send notices of your events to both the Ylem 
Newsletter and Ylem’s web site. Because the newslet- 
ter appears every other month, listings falling 
between issues can still be seen in time on Ylem’s “Art 
on the Edge” web site. See back cover for details. 


Ken Knowlton won a prize at an exhibit in 
Wolfeboro, NH for his seashell mosaic of American 
Gothic faces. His portraits are based on his pioneering 
work in digitizing images in the 1960s, and one of 
Jacques Cousteau hangs in the Exploratorium... 
Corinne Whitaker has just been given an award in the 
print/graphics category by 3D Design magazine. In 
August she had a solo show at College of the Sequoias 
Gallery in Visalia, CA... Museum of Arts Downtown 
Los Angeles held a digital exhibition, L.A. Digilantes in 
August that included three Ylem members, Victor 
Acevedo, Mason Lyte and Michael R Wright. This 
group has historic importance: Before computer art 
was being invited into galleries, it was already organiz- 
ing exhibits. Its on-line catalogue is at <http://leonar- 
do.net/eztv/ladigilantes.html>... 


Leah Lubin is having a solo show at Hewlett- 
Packard in San Jose. Though the paintings were 
abstract, they requested she remove one that an 
employee said had “bodies” in it. Artists encountering 
censorship difficulties should report them to: Art 
Project, People for the American Way, POB 37524, 
Washington, DC 20077... Roger Ferragallo won 2nd 
prize for his digital painting titled NovaGenesis at the 
“Exploring the Art of Space” exhibition at the 
Pasadena Center. The exhibit was held during 
the Mars landing in July. It was also seen at 
the National Digital Art Exhibition in Johnson 
City, TN... Myrrh has won a “Crabbie Award” 
for Art Calendar. Look for her painting, “Brains 
Imagine,” on the cover of that magazine in 1998... 


Aida Mancillas, a painter/writer, is working on city 
capital improvement projects and community arts pro- 
gramming in San Diego. She and her partner, Lynn 
Susholtz, run Stone Paper Scissors. It did the retrofit 
for the Vermont Street Pedestrian Bridge which includ- 
ed 36 laser cut steel panels and a sandblasted walkway. 
The project made the pages of Art in America. She is 
also helping young people set up a neighborhood Web 
site and included them as designers in the playground 
they will use. In the spring issue of High Performance 
their article, “Citizen Artist,” describes how they facili- 
tate the use of art and artists in local redevelopment... 
Six of Margaret Astrid Phanes’ digital pieces were 
included in a rotating Photography Exhibition that has 
been seen at the following corporations: Synopsys, 
Network General and Lifescan... An article, “From 
Futurist ‘Aeropittura’ to ‘Space Art” in the Italian 
review, Epiphaeia, by Barbara Costa describes Paul 
Hartal’s poetic treatment of the cosmos in his paint- 
ings. 


“We must rediscover a commerce with the world and a pres- 
ence to the world that is older than intelligence.” 


| —Merleau-Ponty 
“Il faut cultiver notre jardin.” 
—Voltaire 


I’m interested in the distance between the viewer 
and what is being viewed. How does technology alter 
our perceptions of distance, scale, and structure? 
Technologies for viewing continue to evolve, from the 
camera obscura to the telescope to the atomic force 
microscope; each new technology raises questions 
about what is real versus what is an artifact of the 
viewing process. Currently I’m interested in issues that 
arise in electronic art that involves “telepresence”. 


I agree with Eduardo Kac’s distinction between vir- 
tual reality (VR) and telepresence’: VR presents purely 
synthetic sense-data lacking any physical reality; telep- 
resence presents sense-data that claims to correspond 
to a remote physical 

reality and allows 
the remote user 

to perform a 

physical action 

and see the 
results. 


The Telegarden: An Interactive 
Installation on the WWW. Co- 
directors: Ken Goldberg (UC 
Berkeley) and Joseph 
Santarromana (UC Irvine). Project 
Team: George Bekey, Steven 
Gentner, Rosemary Morris, Carl 
Sutter, Jeff Wiegley, Erich Berger 
(AEC). Drawing by R. Morris, 1994. 


The Internet is a 
means of exchanging 
images and text. 
However, it is possible 
to go further. Almost a 
dozen telepresence installations have appeared on the 
WWW. One example of a telepresence art installation 
is the Telegarden, which allows WWW visitors to view. 
and interact with a remote garden filled with living 
plants. 


The Telegarden went online in June of 1995 and con- 
tinues to evolve. New seasons were initiated in January 
and April. Anyone can view the garden as a guest; the 
rights to plant and water are granted to those who 
agree to share their e-mail addresses with other mem- . 
bers of the cooperative. Activity is recorded in logs so 
that the cooperative can be self-governing. 


The response to the garden has been interesting. 
Many respond sympathetically, enjoying it as an organ- 
ic oasis on the electronic vista. I primarily think of it 
as a warning, a dystopian vision of the future of gar- 


World Wide Web 


by Ken Goldberg 


dening: Andrew Leonard, from Wired magazine, wrote 
in the October 1995 issue: “The Telegarden is part of 
the artist’s ongoing exploration of the stages of 
humankind using the metaphor of cyberspace.” 
Writing for Garden Design magazine, Warren Schultz 
wrote in the December/January 1996 issue: “For the 
experienced gardener, the Telegarden offers a search for 
the soul of gardening. Sowing a single, unseen and 
untouched seed thousands of miles away might seem 
mechanical, but it engenders a Zen-like appreciation 
for the fundamental act of growing. Though drained of 
sensory cues, planting that distant seed still stirs antic- 
ipation, protectiveness, and nurturing. The unmistak- 
able vibration of the garden pulses and pulls, even 
through a modem.” 


How does technology alter our perceptions of dis- 
tance, scale, and structure? The epistemological ques- 
tion is: “How do I know this is real?” The visitor acts 
and perceives this “reality” through an instrument with 
no objective scale. How does the framed vision of an 
instrument such as the microscope differ from the 
framing induced by the World Wide Web? 
Discontinuities induced by these media can undermine 
what Husserl calls the “inner” and “outer” horizons of 
experience. These horizons are vital to architecture 
and to what we might call “telepistemology”: how dis- 
tance influences belief, truth, and perception. 


Ken Goldberg is an Associate Professor in the Industrial 
Engineering and Operations Research (IEOR) Department, 
University of California at Berkeley. Email: 
<goldberg@ieor.berkeley.edu> 


1. Kac, Eduardo. “Ornitorrinco and Rara Avis—Telepresence Art on the Internet”, Leonardo, Vol. 29, No. 5, p. 389. 
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About now in Chicago; about here, now is an artwork | 
presented in the exhibition, “Remote Sensing” at the 
University of West Virginia (March 1996). An outdoor 
sensor at the School of the Art Institute of Chicago 
gathered local wind 
data; this was transmit- 
ted via file transfer pro- 
tocol to a computer at 
UWYV. In the gallery, 
viewers noticed a door 
in the gallery wall 
cracked open, inviting 
them to peer inside. 
There they saw a rear 
(slide) projection of 
Lake Michigan and felt 
air gusting into their 
faces as a computer-con- 
trolled damper modulat- 
ed a blower’s output into 
a facsimile of the wind 
in Chicago. Mirror 
columns behind the pro- 
jection screen turned in 
the air currents, so that 
fragments of the image 
traversed the projection 
surface as visual indica- 
tors of wind movement. 


When viewers at the University 
of West Virginia saw this picture 
of Lake Michigan, in Chicago, 
they felt air gusting into their 
faces as a computer-controlled 
damper modulated a blower's 
output into a facsimile of the 
wind in Chicago. 


The telepresence aspect of the work consists in the 
consciousness instigated in the viewer of the prove- 
nance of the “wind” being felt in the gallery. This 
awareness of another place, separate from the viewer— 
indeed, indifferent to them—may provoke a considera- 
tion of one’s spatial limitations, and how these can be 
transcended by consciousness. 


I’m keenly aware that viewers, without being told, 


may not have known what was happening. I believe 
that a key issue of the still-unfamiliar form of telepres- 
ence art is how to subtly convey the knowledge of the 
link with the remote space, needed for an appreciation 
of the work, in a way 
that is inherent in the 
work. Without the real- 
ization that the “wind” 
they were feeling “came 
from Chicago,” viewers 
understandably were 
unsure about what was 
happening. Once they 
were told, they generally 
found the piece fascinat- 
ing. As a result of this 
experience, future ver- 
sions of this work will 
expose the technolo- 
gy, providing 

“clues” for the 
viewers in their 
attempt to 
understand the 
piece. 


Currently, teleart is a 
burgeoning, fascinating 
field of work requiring 
considerable technical 
expertise and special 
equipment. Before long, 
however, | believe that 
it will likely become 
commonplace, thus los- 
ing some of its “cutting 
edge” allure and capaci- 
ty to surprise (or con- 
fuse), but also 
becoming more accessi- 
ble to artists as a tool for creating aesthetic meaning. 
Teleart builds on people’s capacity to imagine beyond 
the here and now; much of its impact derives from 
the immediacy with which it overcomes time and 
space, charging the imagination. 

Michael Rodemer is an Assistant Professor of New 
Genres at the University of Michigan School of Art and 
Design. E-mail: <rodemer@umich.edu> 


irtuAlice is an interactive telepresence artwork 

which spans interior space, exterior space, and 

cyberspace, and which catalyzes interactions 
among participants in all three dimensions. VirtuAlice 
is an installation for a new kind of art exhibition 
space, which exists both in physical space (the gallery) 
and in cyberspace (the Website). 


In this installation, 
the Website does not act 
simply as a space for 
static documentation of 
the gallery show, but 
instead provides a portal 
through which partici- 
pants unable to visit the 
gallery physically can visit and explore the space virtu- 
ally. Their presence is felt by gallery visitors. 


VirtuAlice comes to life when she is inhabited by the 
spirit of a Web participant, as she enacts his will 
through telepresence. The Web visitor, likewise, 
is aware of gallery visitors: it is only through 
engagement with them that the Web visitor is 
able to fully explore the gallery. Participants 
from each dimension share control over 
VirtuAlice, and it is together that they create the 
dynamic theater that is the artwork. VirtuAlice is a 
physical metaphor which challenges the collective 
imagination of the Web. 


In the gallery is a wheeled electric vehicle, which 
visitors are encouraged to drive freely around the 
space. In front of its handlebars is mounted a video 
camera on a pan-tilt head. The motion of the camera is 
controlled remotely by participants on the Web. A 
three-inch video monitor mounted on the handlebars 
in the position of a rear view mirror displays for the 
rider the camera image. 
This is the image which 
is seen by Web partici- 
pants, On the Web, the 
image updates at a rate 
of one to three frames 
per second, which is 
adequate to show movement through space. Beneath 
this image on the Web page are pan and tilt controls 
which the participant activates with a mouse click. 
VirtuAlice enables those unable to visit the gallery 
physically to explore the space virtually. 


VirtuAlice, by Nina Sobell and 
Emily Hartzell. VirtuAlice is a 
passage between physical space 
and cyberspace. 


By tilting the camera all the way up, the Web visitor 


VirtuAlice comes to life when she is 
inhabited by the spirit of a Web 
participant, as she enacts his will 
through telepresence. 


by Nina Sobell 
& Emily Hartzell 


can investigate the gallery's lighting, and by tilting 
down, its carpet. By panning the camera to its 
extremes, the Web visitor can see the vehicle’s rider. By 
panning to the walls, he or she can look at the other 
artworks in the gallery. The rider acts as the Web par- 
ticipant’s chauffeur, as they ride through the gallery. 
Neither has complete control over the experience, and 
it is only through their 
interaction that 
VirtuAlice is brought to 
life. Each eventually 
becomes aware that he 
or she is putting ona 
performance, for each 


other and for the gallery audience—the Web visitor 
through the gesture of camera movement; the chauf- 
feur through body language. 


Nina Sobell and Emily Hartzell currently work out of 
the NYU CAT. E-mail: <parkbench@cat.nyu.edu> 
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Some calendar items 
are reprinted from Art 
Calendar (the monthly 
marketing and career 
management journal for 
artists: PO. Box 199; 
Upper Fairmount, MD 
21867; USA. Subscrip- 
tions are $32 p. year), 
Wired, Multimedia 
Reporter (from the North 
Bay Multimedia 
Association), Artweek, 
Video Networks (from 
BAVC), Leonardo 
Electronic Almanac, 
Artswire (<www.artswire. 
org>), ArtTech (<artstech@ 
thecity.sfsu.edu>) and 
FineArts Forum Online 
(<paul_brown @siggraph. 
org>). We cannot verify 
all information sent to us. 
Readers, inform us of 
incorrect information, 
please. 


All events and exhibits 
are in the San Francisco. 
Bay Area except where 
noted. 


We want your 
announcements! To 
assure they appear in the 
next newsletter, send 6 
weeks before publication 
date. Also send notices to 
the Ylem website where 
they can appear on short- 
er notice. (Addresses on 
back cover.) 


Ylem Forums are held 
the second Wednesday of 
January, March, May, July, 
September and November 
(odd-numbered months) 
at the Exploratorium, 
7:30 pm. 


September 8-13 

Ars Electronica 

(Linz, Austria) 

Flesh Factor is the theme 
of this year’s electronic 
arts conference. It will 
explore the human node 
in machine networks and 
related subjects. The con- 
ference (with new elec- 
tronic arts museum) is an 
internationally important 
showcase for the tech art 
media. 


Ars Electronica Center, 
Hauptstrasse 2, A-4040 Linz, 
Austria; tel. +43 732 71 
2121; fax same # +77. 
<http://222.aec.at/fleshfactor> 


September 22-27 

ISEA97: 8th Inter- 
national Symposium on 
Electronic Arts 
(Chicago, IL) 

This year’s event address- 
es the issues of content, 
meaning, and social con- 
text in electronic art. The 
event includes exhibi- 
tions, events and work- 
shops; among the 
speakers will be Laurie 
Anderson, Sherry Turkle, 
Nolan Borise, and 
Guillermo Gomez-Pena. 


See the ISEA97 web site or 
contact: Joelle Rabion, School 
of the Art Institute of 
Chicago, 112 S. Michigan 
Ave., 4th Floor, Chicago, IL 
60603, 312-345-3571. 
<iseaQ7 @artic.edu> 
<http:/Awww.artic.edu/~isea. 
97> 


September 10, 7:30 pm 
Ylem Forum: Mars! 
Details on page 2. 


Exhibits __ 


Through September 14 
Antonio Henrique 
Amaral Web Exhibit 


The exhibition presents 
recent work shown at the 
Museu de Arte de Sao 
Paulo and provides a sur- 
vey of the complete oeu- 
vre of Antonio Henrique 
Amaral. This exhibition 
will be the first one at 
Virtualitas—and maybe 
on the Internet—which 
was appointed and pre- 
pared only by electronic 
means and will be execut- 
ed only in the virtual 
space of the Web. 


Virtualitas Fine Arts Online, 
<http://www.virtualitas.com/ 
finearts/>. For more info: Ute 
Breslawsky, Virtualitas, 
Luetzenstrasse 10, D-107171 
Berlin, Germany; tel: +49- 
(0)30-89 09 56 617, fax: +49- 
(0)30-89 09 56 62. 
<Ernest@virtualitas.com> 


Through September 29 


L’ART DE L'INGENIEUR 
(Paris, France) 


LArt de LIngenieur (subti- 
tled Builder, Entrepreneur, 
Inventor) is an exhibition 
of engineering materials 
as art. 


Centre Georges Pompidou, 
Galerie sud et Galerie nord, 
Forum, Galerie 


October 3-4 

Kansei—The 
Technology of Emotion 
(Genova, Italy) 


An International 
Workshop about the 
modeling of emotion and 
sensual intelligence in 
both the arts and com- 
puters, and integrating 
both into electronic arts. 


Organized by 
Associazione di 
Informatica Musicale 
Italiana (AIMI). 


Antonio Camurri, DIST— 
University of Genova, 
Laboratory of Musical 
Informatics, Viale Causa 13, I- 
16145 Genova, Italy, tel. 
+39-10-3532988; fax +39- 
10-3532948. 
<music@dist.unige.it> 
<http://musart.dist.unige.it> 


October 11, 10 am—5 pm 


WWW.Expo 1997 
(Santa Rosa, CA) 


Examine, explore and 
evaluate cutting-edge 
Web products and ser- 
vices. 80 exhibitors. 
Training discussions, 
lectures and pan- 

els. Number of 
attendees: 

3000+. Cost: 

$15.00 


Luther Burbank Center for 
the Arts, Santa Rosa. 
<http://www.expo1997.com> 


October 15—December 1 
Digital Collage as 
Vision 

Exhibition of digital col- 
lages by Ylem member 
Margaret Astrid Phanes. 


Keeble & Shuchat 
Photography Gallery, 290 
California Ave., Palo Alto, CA; 
415-327-8996 


November 2—5 
ICAD °97 


International Conference 
on Auditory Display. A 
forum for presenting 
research on the use of 
sound to display data, 
monitor systems, and pro- 
vide enhanced user inter- 
faces for computers and 
virtual reality systems. 


Attendance is open to all. 


Xerox Palo Alto Research 
Center, Palo Alto, CA. For 
info, contact: ICAD ‘97, 
James A. Ballas, Naval 
Research Laboratory—Code 
5513, Washington, DC 20375 


‘ Opportunities _ 


Deadline September 23-26 
Authors May Meet With 
MIT Press at ISEA 


MIT Press Editor Douglas 
Sery will meet interested 
book authors at ISEA in 
Chicago at the MIT 
Press/Leonardo booth. 
Topics: art/science/tech- 
nology. Come to the MIT- 
Press/Leonardo booth at 
ISEA or make an appoint- 
ment using his e-mail 
address. 


Douglas Sery, Acquisitions 
Editor, The MIT Press, 5 
Cambridge Ctr., 
Cambridge, MA 
02142-1493; 617- 
253-5187; fax: 
(617) 258-6779. 
<dsery@mit.edu> 
<http://mitpress.mit.edu> 


Deadline September 26-28 
Berkeley Video Festival 


Film, video, animation. 
Awards. Open to all. $30 
entry fee. 


Berkeley Video Festival, 
Media Center, 2054 
University Ave., Ste. 203, 
Berkeley, CA 94704; 510843- 
3699; fax -3379 


Deadline October 10—12 
International Artfilm 
Amateur Festival 


Film/video, up to 20 min. 
Art, animation, experi- 
mental, video art. $12 
entry fee. 


lvo Hanak, Druzby 1189, CZ- 
768 24 Hulin, Czech 
Republic; tel. 0634-921-031 
kl.281; fax 0634-921-557 


Deadline September 15 
“Vireality” 6-month 
Stipend 

(Frankfurt, Germany) 


“Vireality’—The 
Intertwining of Reality 
and Virtual Worlds. 


The Institut fuer Neue 
Medien (INM) is granting 
a 6-month stipend for 
Media Art/Media Theory 
starting 1/11/97. Send 
complete project propos- 
al. Requirements: college 
degree and experience 
with new media. Receive 
DM 1.250- pdm. and use 
of technical facilities at 
the Institut. Projects will 
be published and/or 
exhibited by the Institut. 
Theoretical work can be 
done elsewhere. Also 
planned 1998: guest lec- 
ture “Virtuality, Fiction 
and Vireality,” and an Art, 
Architecture and 
Philosophy Exhibit. 

INM, Gabriele Gramelsberger, 
Daimlerstra’e 32 - D-60314, 
Frankfurt/Main, Germany, 
Tel: ++49 69 947 963-10, 
Fax: ++49 69 941963-22. 
<gabriele@inm.de> 
<http:/Awww.inm.de/> 


Needs & Offerings : 


Kala Institute Classes 


Kala, famous for its class- 
es in traditional print- 
making, papermaking 
and book arts, now offers 
some in computer art, 
animation, desktop pub- 
lishing and Web design. 
Info and catalog: 


Kala Art Institute, 1060 Heinz 
Ave., Berkeley, CA 94710; 
510-549-2977. 
<kala@kala.org> 
<www.kala.org> 


Sept. 15—Nov. 3, 1-4 pm 
SFSU Multimedia 
Studies and NMI 


San Francisco State 
University Downtown 
Center offers a complete 
set of courses in multime- 
dia. In addition, it is 
starting the New Media 
Institute (NMI) for 
advanced students. 
Shawn Brixey and Ylem 
Board Member Steve 
Wilson will teach NMI 
course “Emerging 
Technologies Research,” 
$450. 


SFSU Downtown Center, 425 
Market St., San Francisco, CA 
94105; free catalog: 1-800- 
987-7799 


Arts and the Internet 


A guide by V. A. Shiva 
that explores new 
avenues for selling, 
exhibiting, promoting 
and creating artwork 
online. 192 pages, $18.85 
+ $5. shipping. 

Allworth Press, 10 E. 23rd St., 
New York, NY 10010; 1-800- 
491-2808 


Globalization and 
the Arts 


The California Arts 
Council’s 1997 California 
Governor's Conference on 
the Arts (http://www. gov- 
con.org) is examining the 
globalization of the world 
economy, the telecommu- 
nications revolution, and 
how they affect the arts. 
An Arts Wire Web site 
allows anyone interested 
to participate. 


<http://www.artswire.org/ 
reg/gov_reg.cgi>; Beth 
Kanter, Arts Wire Network 
Coordinator. 
<kanter@artswire.org> 
<http://www.artswire.org/ 
Artswire/spiderschool/ 
spider.htm> 


innovative 
Experimental Music 
Harvestworks; a coopera- 
tive of recording labels 
and artists, together with 
CDe Music, has pub- 
lished a catalog of diffi- 
cult-to-find electronic, 
new opera, improvisa- 
tion, global hybrids and 


audio art. 


To order, call toll-free 888- 
749-9998, CDe Music, 116 N 


Lake Ave., Albany, NY 12206; 


<cde@emf.org>, fax 518- 
434-0308 


National Artists Equity 
Association (NAEA) 


This organization serves 
artists working collective- 
ly to address their profes- 
sional concerns. 
Nationally, it provides 
artists with information, 
member benefits and a 
voice in federal govern- 
ment. Chapters advocate 
on local affairs and pro- 
vide exhibition and edu- 
cation opportunities. 
Since 1947 artists have 
worked through NAEA to 
foster and promote an 
environment favorable to 


the creation and recep- 


tion of visual art. 


For information, contact: 
National Artist Equity 
Association, PO Box 28068, 
Washington, DC 20038, 202- 
628-9633; 800-727-6232;fax 
202-628-0034. 
<naea@capaccess.org> 


Special Discount for 
Ylem Members 


Ylem author Clifford 
Pickover of IBM Research 
has just published The 
Loom of God, a beautiful 
book on mathematics in 
nature. It is available 
especially to readers of 
Ylem at a 20% discount 
of $23.96 plus $2.50 
shipping in the US and 


$4.00 outside the US. 
Use code “YLEM” to 
order. Payment by credit 
card or check only. 
Seven of his other books 
are discounted as well. 
They treat fractals, futur- 
istics, puzzles and com- 
puter patterns. Ask for 
list. 


Contact: Robin Green of 
Plenum Press, 233 Spring 
Street, New York, NY 
710073. 


Visual Explanations 

A beautiful book by 
graphic designer and 
statistician Edward 
Tufte. He writes: “To 
understand is to know 
what cause provokes what 
effect, by what means, at 
what rate. How then is 
such knowledge to be 
represented?” Previous 
books in this series, 
Envisioning Information 
and The Visual Display of 
Quantitative Information 
are considered classics. 
$45 postpaid. 
Graphics Press, Box 430, 
Cheshire, CT 06410; 800- 
822-2454 


Year Zero One 


Year Zero One, an inno- 
vative Toronto based 
visual art site, presents 


an exhibition of interna- 


tional Web-specific art 
projects called “random 
excess memory.” It uses 
the Web as an aesthetic 
element, relying on the 
viewers participation. 
Also offers resource 
guide for artists, a direc- 
tory of on-line galleries 
and artists’ web projects, 
art reviews and essays. 


<http://www.year01 .com/ 
yearO1> 


Graphic Designer 
Wanted for Ylem’s 
1998 Member 
Directory 

Ylem needs an experi- 
enced Graphic Designer 
to layout and design our 
next membership direc- 
tory. This well-known 
publication not only 
goes to all Ylem mem- 
bers but is widely dis- 
tributed in the art world. 
This is an excellent 
opportunity to be cre- 
ative and add this high- 
visibility work to your 
portfolio (and we'll 
even pay you, too!). 
For consideration, 
please send a current 
resume (or similar 
information) along with 
three samples of your 
work to: Beverly Reiser, 
6979 Exeter Dr., 
Oakland, CA 94611. 
For more information 
and a copy of last year’s 
if you haven’t seen it, 
please contact: 
<beverly@idiom.com> or 
510-482-2483. 


The Ylem Directory 
Goes Online! 

One of the privileges of 
Ylem membership is to 
receive the 1998 Ylem 
Directory of Artists Using 
Science and Technology. 
This handsomely pro- 
duced publication, full of 


pictures of member's 


works, is also a resource 
for collectors, curators, 
art critics, educators and 
libraries, and an archive 
for years to come. 

In the coming year, 
members will not only 
receive a printed directo- 
ry but the whole world 
will be able to find it 
online at the Ylem Web 
site, “Art on the Edge.” 
This version will be illus- 


trated as well, in color! 
The production of the 
printed directory is paid 
for by picture fees. 
Those pictures are black 
and white, but this year 
for the first time, you 
can also submit scanned 
color pictures for the 
online directory. Or, you 
may simply opt to have 
your color work shown 
online. See the new 
instructions and fees for 
doing this on page 9. 
NOTE: If your member- 
ship is current by 
October Ist, your name, 
contact information and 
media will automatically 
appear in the paper 
directory. We realize that 
a privacy issue exists 
about posting everyone’s 
information online. For 


Two Pears, ©1997 Marius Johnston, digital file. 


this reason, we have 
added a box on the 
directory form on page 9 
for members to check 
who do not want to be 
listed in the online 
directory. (We do not 
have the staff to prepare 
partial listings for one of 
the directories, and we 
show no pictures with- 
out contact information, 
so it is all or nothing.) 
The way to inform us 
that you do not want 
your information on the 
Internet is either to send 
in the directory form 
with the appropriate box 
checked, even if you are 
not submitting a picture 
or renewing yet, or to e- 
mail Jo Falcon at 
<jofalcon@ix.netcom. 
com.> 


ype Fill out this form and” 


nd libraries all use 
‘picture fees. One 
; dition of th 


_~ For printed version: 
~ Page space purchased: 
Number of images for this space: 


0. Box 749, Orinda, 


by Eduardo Kac 


first conceived the Telepresence Garment in 1995 
to investigate the body’s delicate relationship with 
the mediascape. The Garment, which I finished in 
1996, gives continuation to my development of telep- 
resence art. This time, however, instead of a robot 
hosting a human, we find the roboticized human body 
itself converted into a host. To discern this creature 
from telerobots and cyborgs, I call this teleoperated 
cyborg a “teleborg”. 


A key issue I have been exploring in my work as a 
whole is the chasm between opticality and cognizance, 
i.e., the oscillation between the immediate perceptual 
field, dominated by the surrounding environment, and 
what is not physically 
present but nonetheless 
still directly affects us in 
many ways. The 
Telepresence Garment cre- 
ates a situation in which 
the person wearing it is 
not in control of what is 
seen, because he or she 
cannot see anything 
through the completely 
opaque hood. The per- 
son wearing the Garment 
can make sounds, but 
can’t produce intelligible 
speech because the hood 
is tied very tightly 
against the wearer's face. 
An elastic and synthetic 
dark material covers the 
nose, the only portion of 
flesh that otherwise 
would be exposed. 
Breathing is not easy. 
Walking is impossible, 
since a knot at the bot- 
tom of the Garment 
forces the wearer to be 
on all fours and to move 


sluggishly. 


The Telepresence Garment, 
by Eduardo Kac, 1995/96. 
(Photo: Anna Yu) 


This work came out of the necessity to explore ways 
in which technology envelops the body and transforms 
identity, suppressing self-control and direct sensorial 
experience of the environment. Far from utopian or 
escapist portrayals of the potential of these technolo- 


gies, the Telepresence Garment is a sign of their dangers. 


The Garment is divided into three components. The 
Transceiver Hood (pictured here) has a CCD attached to a 
circuit board, both sewed to the leather hood on the left 
side, and an audio receiver sewed on the right side. The 
CCD is lined up with the wearer's left eye. Underneath the 
Garment, the wearer dons in direct contact with the skin 
what I call a Transmitter Vest, which is wired to the Hood 
and which enables wireless transmission of 30 fps color 
video from the point of the view of the wearer's left eye. 
Enveloping the body is an opaque Limbless Suit, so called 
because one can’t stand or stretch one’s arms, temporarily 
reducing or eliminating the functionality of the limbs. 


The emerging field of 
wearable computing 
suggests that the very 
meaning of clothing is 
changing in the medias- 
cape. Instead of adorn- 
ing or expanding the 
body, however, the 
Telepresence 
Garment 
secludes it 
from the envi- 
ronment, sug- 
gesting some of 
the most serious conse- 
quences of technology’s 
migration to the body. 
Body sensations are 
heightened once the 
wearer removes the 
Garment. This pret-a- 
porter foregrounds the 
other meanings of the 
verb “to wear”: To dam- 
age, diminish, erode, or 
consume by long or 
hard use; to fatigue, 
weary, or exhaust. 


The Telepresence 
Garment was presented 
publicly for the first 
time during the event 
“Ornitorrinco in 
Sahara”, created with Ed 
Bennett and featured in 
the IV Saint Petersburg Biennale, which took place in 
Saint Petersburg, Russia, in October of 1996. 

Eduardo Kac is Assistant Professor of Art and 
Technology at The School of the Art Institute of Chicago. 
Email: <ekac@artic.edu> 
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A few years ago, the control device in an electronic 
sculpture would probably not have been a computer. 
The controller would have been made by hand from 
discrete transistors, or logic chips, or electro-mechani- 
cal relays. It took a great deal of specialized electronics 
knowledge to build in this style, and a great deal of 
time. Much of the electronic fabrication onus has been 
lifted from the artist by the new availability of micro- | 
controllers. A microcon- 
troller (MCU) is an 
entire computer ona 


Industry uses MCUs 
in almost everything. 
From automobiles to 
microwave ovens to telephones to toasters, these tiny 
computers are ubiquitous. The user writes a program 
on a regular personal computer, and then downloads, 
or “burns” the program into the MCU. The tradeoff is 

that the user has to learn a programming lan- 
guage. The best language to learn for con- 
troller work of any kind is C. (Object-oriented 
languages like Ct* and Java haven’t yet made 
major inroads into control work.) Once we 
have a program to go into our controller, it can 
be changed, or “tweaked” as the development process 
progresses, until the program does just what we want 
it to. 


MCUs have been around since the 1970s, but they 
are just now catching on in the arts, because in the 
past couple of years the development tools have been 
greatly improved. The development tools are the pro- 
grams the user runs on his or her personal computer 
for authoring and burning programs into the MCU. 
Two prominent products are the Basic Stamp by 
Parallax Corp.', and the Microchip Technology PIC- 
START Plus development programmer’. 


When the power of a microcontroller isn’t enough, 
or if there is computer video involved, we have to look 
at dedicating a personal computer to the task. Just as 
now, when many people are exploring the possibilities 
of interactivity, soon we will see an equal furor of 
interest in networked art pieces. It will be as reason- 
able to ask about a piece of electronic art “how does it 
use the Internet” as it will be to ask “how do I interact 
with or participate in the piece”. 

Any kind of information is fair game for transport 
across and manipulation by the Internet. The model 
quite a few telepresence artists are experimenting with 
is a computer integrated “machine” of some sort in one 
place and participants with a Web browser remote 
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MCUs have been around since the 
chip. 1970s, but they are just now catch- 
ing on in the arts. 


by Ed Bennet 


through the Net. The remote participant may control 
the machine or observe a given situation. The Web 
page serving as the participant’s interface to the piece 
is usually written by the artist. But the tools are chang- 
ing. The VRML Consortium, founded in December 
1996, is a veritable who’s who of Internet, graphics, 
and computing corporations’. VRML (Virtual Reality 
Modeling Language) allows an author to create what 
are termed “worlds”, 
through which one can 
travel using a VRML 
enabled Web browser’. 
The VRML Consortium’s 
efforts will give artists 
powerful new tools for 
developing 3-D Web content and 3-D user-interfaces 
for remote control and telepresence. 


For remote control and sensing across the Internet, 
the browser is approximately one-third of the equa- 
tion. The other two pieces are the machine/sensor, and 
the server. The machine/sensor is typically controlled 
by one or more MCUs, and is interfaced to the server 
by a serial cable. The server runs a network operating 
system, such as Windows NT or a UNIX variant. One 
UNIX variant popular with experimenters (read hack- 
ers) is Linux’. It is fast, powerful, free, and has a steep 
learning curve. The Linux Web server can serve VRML. 


Another option for developing the remote partici- 
pant’s browser interface is the programming language 
Java’. Java programs, called “applets,” run on a “virtual 
machine” inside the computer’s memory. Java applets 
run slower than normal applications, but there are two 
great advantages to this approach: a given applet will 
run on any kind of computer with Java (which is, 
practically speaking, all of them), and because every- 
thing the applet does takes place inside the virtual 
machine, a rogue program cannot do something like 
plant a virus on one’s hard disk. The down side to this 
is that if you did want to access hardware on the par- 
ticipant’s browser, say to control a puppet, Java’s secu- 
rity would stand in your way. Nevertheless, Java is 
becoming a widespread language. 


Java has competition. Bell Labs, inventors of the tran- 
sistor, laser, solar cell, light-emitting diode, digital 
switching, communications satellite, cellular mobile 
radio, long-distance TV transmission, sound motion pic- 
tures, and stereo recording, has released a new operating 
system (OS) called Inferno’. Inferno is not a direct com- 
petitor to Java, since Inferno is an operating system 
(which can be native or virtual) and Java is a language. 


Software: Page 72 


The lack of reference for the sense of action and 
movement that “virtual” networks linked to “actual” 
spaces bring into being raises questions for telepiste- 
mology. Networked environments engender instabili- 
ties of scale (and thereby of time and space) that are 
important to consider. The extremes of spatiality—the 
miniature and the immense—are the new terrain of 
electronic media artists. 


In The Poetics of Space, Gaston Bachelard discusses 
scale, first in miniature, and then in all its immensity. 
“The cleverer | am at miniaturizing the world, the bet- 
ter I possess it. But in doing this, it must be under- 
stood that values become condensed and enriched in 
miniature.” Immensity, on the other hand “is the 
movement of motionless man. It is one of the dynamic 
characteristics of quiet daydreams.” All this talk of 
scale has profound implications beyond the realm of 
geography. “Philosophers, when confronted with out- 
side and inside, think in terms of being and non- 
being.” Thus the transmutations of the miniature and 
the immense into the mutable datascapes of the com- 
puter have an effect on our epistemology, our ontology 
and our phenomenology. 


A group at the University of Tennessee measured 
perceived passage of time in relation to changes in 
scale. Researchers had subjects investigate %, “2 and 
‘hs scale models complete with representations of fur- 
niture and inhabitants. They were asked to move 
scale figures through the environment, and to picture 
both them and themselves doing things appropriate 
to do within that space. They were asked to indicate 


Scal 


Telepistemology and the 
Missing Referent. 
by Peter Lunenfeld 


when they had been in this scaled down “lounge” for 
a half an hour. Researchers found that “the experi- 
ence of temporal duration is compressed relative to 
the clock in the same proportion as scale-model 
environments being observed are compressed relative 
to the full-sized environments.” 2 scale of 30 min- 
utes is therefore 5 minutes, 4+ is 2.5 minutes, etc. 
This kind of empirical data speaks to both the 
opportunities and challenges of creating electronic 
spaces without a referent. These kinds of experi- 
ments both support and invert the postmodern 
“space-time compression” that David Harvey notes in 
The Condition of Postmodernity. 


In this context, the miniature’s condensation needs 
to be considered along with the oneiric qualities of the 
immense as they relate to electronic environments— 
those spaces built without concrete referents. The work 
of artists like Ken Goldberg and Eduardo Kac who have 
been effecting actions in the real world over the Net 
may be juxtaposed with the accomplishments of those 
like Marcos Novak who have been building virtual 
worlds entirely distinct from the hardscapes of built 
environments. Playing with scale brings both confusion 
and promise to the electronic arts. To manipu- 
late scale is to make visible the flux and trans- 
formations of digital environments. Scale is 
part of the gnosis of telepistemology. 

Peter Lunenfeld is Graduate Faculty in the 
Program in Communication & New Media at the 
Design Art Center College of Design in Pasadena. Email: 
<peterl@artcenter.edu> 


Software: New tools emerging for artists 


From page 11 

Inferno does have a native language similar to Java called 
Limbo, but Inferno can also be written for in other lan- 
guages, such as C. Inferno is a native network OS which 
can divide a computing task across many machines, and 
runs on a long list of computer types. Inferno and an 
application together can fit into 1 megabyte of RAM. It is 
potentially tiny. The market for Inferno is desktop com- 
puters, and any hardware device which can benefit from 
connection to the Net. This really means anything with 
batteries or a power cord. The aim is to network all 


1. <http://www.parallaxinc.com/> June 30, 1997. 


machines, creating a situation in which, for example, 
one’s toaster “communicates” with one’s furnace, or one’s 
car “communicates” with one’s Personal Digital Assistant 
(PDA), which in turn “calls” one’s cellular phone. In this 
scenario of total networking, telepresence artists will be 
in a unique position to explore a completely new set of 
hardware and software tools. 

Ed Bennett is Facilities Manager of the Electronics and 
Kinetics Area, Art and Technology Department at The 
School of the Art Institute of Chicago. Email: 
<bennett@interaccess.com> 


2. <http://www.microchip.com/> June 30, 1997. A development programmer is a hardware peripheral that 


reads, writes and erases a microcontrollers memory. 

3. <http://vag.vrml org/consort/pr1218.html> June 30, 1997. 

4, <http://vag.vrml.org/VRML_FAQ. html> June 30, 1997. 

5. <http://www.cl.cam.ac.uk/users/iwj 10/linux-faq/> June 30, 1997. 
6. <http://www.sun.com/ava/> June 30, 1997. 

7. <http://inferno. bell-labs.com/inferno/> June 30, 1997. 
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The Trace, which I created in collaboration with Will 
Bauer, is a telepresence piece where real-time audiovisual 
events reconstruct the three-dimensional presence of two 
distant participants so they can interact with each other. 


Two identical stations are needed for the piece: these 
can be in different locations of a city or in different 
cities. Each station has a giant rear-projection screen 
on the ceiling, a side monitor, four hanging robot- 
lamps and ten speakers. Participants are given a small 
wireless ultrasonic tracker that monitors their exact 
three-dimensional position and velocity. The trackers’ 
coordinate-data is transferred between the stations by 
a telephone or ISDN line so that each sensor controls 
audiovisual elements in both stations. 


The piece features four ways of insinuating the pres- 
ence of the remote participant in the local station: 


a) Computer graphics—Geometric figures projected 
on the ceiling “float” exactly above the location of the 
local and the remote participants. 


b) Robotic lights—Two white narrow light beams 
follow automatically and intersect at the exact 
3D location of the remote tracker, while two 
blue beams follow and intersect at the posi- 
tion of the local participant. 


—@ 


c) Positional sound—Audio samples indicating 
the relative distance between participants are panned 
around to match the movements of the remote partici- 
pant. The sounds seem to originate from his or her rel- 
ative position, giving a very clear “feeling” of where he 
or she is. 


d) Statistics screen—Each station has a giant moni- 
tor that shows statistics, messages and graphics 
designed to give the 
participants quantita- 
tive information about 
movement in both sta- 
tions. 


The Trace, by Rafael Lozano- 
Hemmer and Will Bauer, employs 
real-time audiovisual events to 
reconstruct the three-dimensional 


Participants know presence of two distant participants. 


nothing about each 

other except for their relative 3D movements and posi- 
tions. The Trace is a telepresence piece in the sense that 
it constructs a deterritorial transmission of presence, 

_ but unlike most other telepresence technologies it does 
not seek to “amplify” the senses of the participants but 
to construct three dimensional shadows that may 
occupy and encompass the real space of their bodies. 
The interaction does not take place in the virtual 
domain of simulation through representation but in 
the relational domain of recreation through insinua- 
tion. 


ace: Remote 
insinuated Presence. 


by Rafael 
Lozano-Hemmer 


“Telembodyment” happens when the two participants 
share the same telematic coordinates by entering the 
other's 3D representation. Telembodyment can be seen 
as a metaphor for those moments in which humans are 
inside other humans: physically, as in pregnancy, sex or 
surgery; or virtually, as in Bakhtin’s “intersubjectivity” or 
the holy communion’s “the body of Christ”. 


Of course participants may choose not to telembody. 
One of the motivating reasons to do this piece was to 
find out whether the “lebensraum”, the physical dis- 
tance we are expected to keep from other people, is 
upheld within telematic systems. 


The Trace was produced by the Art and Technology 
Foundation, Madrid, and premiered at the ARCO con- 
temporary art fair, in 1995. 


Rafael Lozano-Hemmer currently lives and works in 
Madrid, Spain. Email: <75337.1453@compusérve.com> 
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Yearly Memk 
includes: 


Members Directory 


An annual publication in which you are listed 
along with approximately 250 other artists of new 
art forms. 


Newsletters 


The bi-monthly Ylem Newsletter contains articles 


on numerous topics along with news of members, 
a calendar of events and art opportunities. 


Forums 


Ylem presents bi-monthly Forums at San 
Francisco's Exploratorium, curates art shows, and 
arranges special site visits. 


New! Ylem Slide Registry 


An opportunity to join our Member's slide registry. 
The registry is presented to curators by the Ylem 
Exhibits Committee, An initial fee of $15.00 
($5.00 annual renewal) is charged to cover the 
preparation of professional-level presentations. 


New! Electronic Membership Option 
On-line members receive their Directory and 
Newsletters via the Internet (paperless). 

Ylem's Gallery on the 
World Wide Web 


An opportunity to exhibit your work in our Web 
site. Visit Art on the Edge at <http://www.ylem.org>. 


Available to members $6; 
non-members $15. Make 
check payable to Ylem 
(memo: Directory). 

Send to: 

Ylem Directory 

672 Prentiss 

San Francisco, CA 94110 
USA 


Mailing Labels 


of Ylem members 


Ylem also offers all read- 
ers mailing labels (one-time 
use) for $20. This list is 
composed of more than 225 
members (including over 
100 in the San Francisco 
Bay Area). Make check 
payable to Ylem (memo: 
Labels). 


Send to: 

Ylem Labels 

672 Prentiss 

San Francisco, CA 94110 
USA 
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n., pronounced eye-lum, 


1. a Greek word for the 


exploding mass from which 


the universe emerged. 
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Ylem Main Office 
P.O. Box 749 

Orinda, CA 94563 
<beverly@idiom.com> 


Ylem Newsletter Items 
Trudy Myrrh Reagan 

967 Moreno Avenue 

Palo Alto, CA 94303 
<trudymyrrh@aol.com> 


Ylem's Art On The Edge Website 
Beverly Reiser 

6979 Exeter Drive 

Oakland, CA 94611 
<beverly@idiom.com> 
<http:/lwww.ylem.org> 


is an international 


organization of artists, scientists, authors, curators, educators, and 


art enthusiasts who explore the intersection of the arts and sci- 


ences. Science and technology are driving forces in contemporary 


culture. Ylem members strive to bring the humanizing and unifying 


forces of art to this arena. Ylem members work in new art media 


such as Computers, Kinetic Sculpture, Interactive Multimedia, 


Holograms, Robotics, 3-D Media, Film, and Video. 
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